A paradigm shift in the treatment of end-stage kidney disease (ESKD) is urgently needed. New ESKD policies should include integrated and person-centered care that focuses on the individual's preferences, needs, and values for health care. Based on the example of Portugal, a country with a very high number of prevalent in-center hemodialysis patients, the authors reflect on the past and present of ESKD treatment worldwide, trying to summarize the conceptual changes in the efficiency and equity of ESKD treatment. An optimal approach in ESKD management should consider all options for renal replacement therapy, including a comprehensive conservative approach, of which the incidence and prevalence should be reported on a regular basis for each country and for Europe. An active holistic care to patients with ESKD suffering from severe illness or near the end of life, without dialysis or kidney transplant, is still frequently ignored as an option. In cases of frail or very old individuals or in those with multiple co-morbidities or in poor physical condition, conservative treatment should be considered as a firstline option. A proposal of ESKD treatment following the model of classification of CKD is presented. Up-to-date regulations from national health authorities are needed, especially on the priority policy of supportive/palliative care in non-malignant disease, including ESKD.
Nobel Prize winner Joseph Murray, the most severe stage of chronic kidney disease (G5 CKD or End-Stage Kidney Disease) ceased to be fatal and became treatable, prolonging the lives of millions of patients 1 .
If we are to continue improving the survival rate and quality of life of chronic renal disease patients, their families and caregivers, we might borrow from T.S. Eliot, who wrote that time present and time past (in our case present and past end-stage kidney disease (ESKD) treatment) constraints must be taken into account in future strategy, to avoid the risk of significant beneficial achievements being "unredeemable". Indeed, planning the future based on the present and past results of dialysis and kidney transplantation implies changing from a disease-centered or patient-centered treatment, to personcentered care 2 . One of the main differences between person-centered and patient-centered is a focus on the individual's preferences, needs, and values for health care.
In developed countries, ESKD is a major cost driver for health-care systems, with the annual growth of dialysis programs ranging between 6% and 12% over the past two decades, while the prevalence is still continuing to grow, particularly in developing countries 3 . Projecting ESKD incidence and prevalence in the United States through 2030, McCullough et al. concluded that the burden of ESKD will continue increasing (between 11-18%) due to demographic, clinical, and lifestyle shifts in the population and improvements in renal replacement therapy (RRT) 4 . Portugal has one of the highest levels of incidence and prevalence of (treated) ESKD in the world, causing a significant disruption in the lives of chronic renal patients and the consumption of a substantial share of public health expenditure 5 . In Portugal, the incidence and prevalence of treated ESKD (D or T) keeps increasing each year, as demonstrated by the last data report of the Portuguese Society of Nephrology (PSN) registry related to 2018: the incidence rate was 256 per million people (pmp) and prevalence 2014 pmp 6 . In this article, we reflect on potential solutions to this problem, whereby our knowledge of the Portuguese model is used as an example, because of these prevalence values, which are among the highest in Europe.
Several factors could explain the high incidence and prevalence of treated ESKD in Portugal, ranging from the poor control of risk factors, the ageing of the population (in 2017 life expectancy in Portugal increased to 81.6 years), late referral to nephrologists, cultural and social behavior of the general population with poor perception of their health status, universal and unrestricted admission to dialysis and, finally, a good network of dialysis units throughout the entire country, with treatments and transport all covered by the National Health System (NHS) budget.
In countries such as Portugal, a paradigm shift in the treatment of ESKD is needed. In 2015, dialysis-treated ESKD patients, corresponding to 0.1% of the Portuguese population, consumed 1.7% of global health care costs (not including transport costs) 7 . This disproportion is in parallel to what has been reported in the United States where ESKD beneficiaries compose <1% of the Medicare population but correspond to 7.2% of total Medicare fee-for-service spending 5 .
To change these figures, more commitment of all involved parties (doctors, nurses, providers, health ministry, society, renal patients) is needed and it is desirable that the focus on dialysis per se is abandoned. G5 CKD patients are increasingly complex and many of them do not conform to the standard clinical outcomes and quality indicators in dialysis.
The questions are: will we still remain focused on the technological imperative and leave issues such as the start of and withdrawal from dialysis to ethics committees? Will we agree to weigh the economic and financial consequences of G5 CKD treatment in a responsible way, which means balancing the effectiveness and equity of health interventions in this specific area of medicine? Resources available for healthcare are not unlimited and should be wisely used and continuously evaluated. Medical tradition emphasizes giving the best care that is technically possible 8 . Reflection on the limitations for dialysis treatment nowadays, compared to the past, would help in planning the most suitable policies for the future. G5 CKD is a severe illness, especially in elderly and disabled people with several co-morbidities. Palliative care, defined generically as the active holistic care of individuals across all ages with serious health-related suffering due to severe illness, and especially of those near the end of life, is likely to be the most appropriate solution for some ESKD patients 9 , as it aims at improving the quality of life of patients, their families and their caregivers.
LIMITATIONS FOR INITIATING DIALYSIS

IN THE PAST
The development of the artificial replacement of human organs has given rise to a wide range of ethical problems that are among the most thoroughly discussed issues in medical ethics. They are, indeed, associated with the birth of the discipline of bioethics 10 . As highlighted, and elegantly summarized by BH Scribner in 1964, several moral and ethical problems that came up in relation to the use of artificial organs, such as hemodialysis, played a major role in therapeutic decision-making in the early days of treatment: patient selection, overt termination of treatment and, finally, the exclusive prolonging of life without quality or dignity 11 . At the beginning of dialysis treatment, the matter of patient selection was a general problem. For example, in the United States in 1964, there had been no more than 50-100 patients transplanted or on chronic dialysis over the 5 preceding years, in contrast to an estimated 10,000 or more people who died for lack of these treatments 11 . The selection of patients was the responsibility of a Committee called the "God Committee" whose members in Seattle were kept anonymous and met periodically to determine which patients could receive treatment at the kidney center 12 . In Portugal, between 1966 and 1975, only the age groups between 15 and 45 years old, which excluded children, were covered; cases in which renal failure was due to systemic disease, such as lupus erythematosus or multiple myeloma, were not considered until much later. The great obstacles to treatment were the unbearable costs and in the first years it was only possible to start and maintain dialysis treatment thanks to the Gulbenkian Foundation and some well-off private entities 13 .
Since the mid-1970s, in countries like Portugal and the United States, dialysis treatment has been fully supported by governmental authorities, with a significant growth in the number of patients starting dialysis, specifically older people, the unavoidable consequence. In fact, between 1970 and 1990, dialysis as a whole became freely accessible while the technique per se became more complex, subject to permanent changes, but also progressively less invasive and risky. To the extent health care procedures improve the associated risk, clinical choice about the desirability of its utilization tends to be neglected 14 .
There is a consumer demand and an ethical pressure to offer these treatments, even to those who might not really benefit, such as patients at very advanced age or with a lot of co-morbidities. Contributing to this attitude was the "paternalistic" doctor-patient relationship typical of medical practice in the last decades of the second millennium.
LIMITATIONS FOR INITIATING DIALYSIS
AT PRESENT
Access to RRT is restricted in many countries, even today. An estimated 2.6 million people worldwide were treated for ESKD in 2010, and one to three times that number might have died because they reached ESKD but RRT was declined or could not be accessed 15 . Recent estimates have suggested that 2.3 to 3.2 million people die annually because of an inability to access dialysis or to continue their treatment 16 . Due to access restrictions worldwide, the global country prevalence of dialysis ranges from 0.1 (or zero) to more than 1200 pmp 15 . Thus, we must conclude that conservative care is, globally, the modality most used for treatment of CKD5, although in most of these cases, this approach is imposed by economic, social and logistic conditions, rather than by deliberate choice. Worldwide, the prevalence of patients receiving RRT in each country is directly related to the gross domestic product (GDP). However, even among countries with similar per capita incomes and health care expenditures per year, there are differences in the availability of life-sustaining therapies such as RRT, which might be associated with different medical and social utility criteria 17 .
Portugal, a by European standards lower range high-income country (19, 930 USD per capita in 2017 18 ), has one of the highest levels of prevalence of RRT in the world. The population on dialysis in the country has progressively become older (median age 68 years in 2018) 6 . Due to advances in health care assistance in the country, it has been possible to achieve universal access to RRT. Portugal was the first European country to introduce a model of bundled dialysis reimbursement, the "comprehensive price payment" per patient per week, covering all HD services and products, drugs, laboratory services, and associated complementary tests. This new reimbursement scheme is quality driven and linked to the fulfillment of performance indicators and outcomes 19 . A fairly high rate of kidney transplant (KT) receptors among patients on RRT (between 2016 and 2018, 36 to 37% RRT patients were living with a functioning graft) is an encouraging quality indicator 5, 20 . However, Portugal presents a declining prevalence of patients on home dialysis, including peritoneal dialysis (PD), compared to other European countries, Australia and Canada (6% of dialysis patients in Portugal in 2018 were treated by PD) 5 . Furthermore, in this country, we still do not have a conservative ESKD care registry, and we do not really know how many patients, at present, initiate or receive this kind of treatment. It is commonly agreed that for elderly patients and those with multiple medical problems besides those with terminal illness, transplantation but also dialysis may confer no benefit, but rather may significantly harm the patient's quality of life [21] [22] [23] [24] . It is therefore urgent to improve conservative care resources and facilities and reserve dialysis for those who might really benefit. Brown et al. 25 state that perhaps the most difficult decision faced by nephrologists today is whether their old and complex patients with advanced CKD are or are not likely to benefit from dialysis. It is desirable to focus on integrated care in ESKD rather than mainly or solely focusing on dialysis. For this to become a routine attitude, we may need to improve doctor and nursing skills in bioethics and palliative care, especially with regard to specialty programs in this area. There is also a contemporary need to develop educative initiatives to increase population health literacy towards palliative medicine. This currently lags behind curative medicine.
Despite technological advances in dialysis treatment, the unadjusted annual mortality of patients with ESKD treated by hemodialysis continues to vary between 14 and 18% (Portugal and the United States respectively, 2018) 5, 6 . Global mortality in the first 90 days of hemodialysis treatment was 4.78% in 2018 6 . Mortality is comprehensively higher in the elderly and those with multiple co-morbidities. In Portugal, data from the National Commission for Monitoring of Dialysis (NCMD) based on a national online application (Plataforma IRC -GID 26 ) which is directly connected with dialysis units and allows the processing of administrative and clinical data, showed an annual mortality of 38% for hemodialysis patients between 70 and 80 years old and 55% for patients over 80 years old (period of analysis of 7 years, between 1 January 2010 and 31 December 2016) 27 . In Portugal, the annual mortality associated to PD treatment is significantly lower than that of hemodialysis but the median age of PD patients is also thirteen years lower than that of hemodialysis patients (annual PD mortality 5%, and median age 55 years in 2018 compared to 68 in hemodialysis) 6 . Data and experience available at this moment teach us that PD is overall a successful first choice regarding survival, depurative efficacy, infectious risk, outcomes after a future kidney transplantation, quality of life and cost-effectiveness of therapy. For the particular ESKD patients suffering from diabetes mellitus and cardiovascular disease such as coronary heart disease, the choice of PD deserves a special ponderation of risks and benefits, as these two co-morbidities may have a more negative impact on the survival of PD patients than hemodialysis patients 28 . As stated by Vanholder et al 29 , applying one reimbursement rate for all methods of dialysis, as in Portugal, the USA and some regions of Canada, could contribute to the widespread use of home-based therapies such as PD. However, in Portugal, the prevalence of an ESKD population with increasing age and frailty and no assisted peritoneal dialysis program supported by Portuguese National Health Service (NHS), could explain the lower proportion of patients treated by PD.
At the present time, we seek to achieve a medical practice with high standards of quality. We have at our disposal safe equipment and procedures of life-extending technologies combined with trained skilled human resources in dialysis and transplant areas. However, although we are seeing a significant evolution of health care systems, we are still not developing up-to-date bioethical skills to improve contact with patients, caregivers and families. The doctor-patient relationship still remains, at present, fundamentally informative, almost "commercial". Since the beginning of the millennium, but more prominently in the last decade, dialysis professionals have begun to recognize the overtreatment of kidney failure with dialysis or the too high frequency of deviations from the principles of person-centered care. We ought to learn and take a step towards a shared decisionmaking process facilitating discharge or withdrawal of dialysis in those patients whose condition does not warrant sufficient quality of life on dialysis 30, 31 . The doctor-patient relationship needs to change towards an interpretative one, respecting the principle of consideration of patient preferences and values. Those are the steps needed to allow shared decision-making 32 . This process also necessitates a well-conceived education program, offering to the patient and his/ her family information on all available therapeutic options with their pros and cons, in order to enable a well-informed choice of treatment, and care should be taken that the patient receives this choice, unless clinically contraindicated.
LIMITATIONS FOR INITIATING DIALYSIS
IN THE FUTURE
For the future, a person-centered approach to the treatment of ESKD is increasingly needed 33, 34 . Shared decision-making, also implying the need to discuss goals and prognosis early in the course of illness, is the ideal model for complex medical decisions 9, 35, 36 . The way to reach this aim will be long and arduous, as some issues involved in this kind of patient care are associated with medical and societal culture. But, without any doubt, offering a fair chance to palliative and curative care is currently the only way to go for good medical practice in ESKD. Critical decisions to initiate or continue dialysis treatment should be viewed with the simultaneous consideration of the option of palliative care as a valid alternative 37 . During this process and as early as possible, nephrologists and dialysis nurses can be assisted by or collaborate with palliative care clinicians and nurses. The systematic incorporation of geriatric assessment supported by the use of specific score scales (e.g. ERBP score 38 , Comprehensive Geriatric Assessment (CGA) model 39 ) should be integrated into routine analysis of the frailty syndrome 40 . The entire renal team would benefit from this collaborative work and more importantly, the renal patient would receive helpful, outstanding palliative care both before dialysis, as well as when dialysis is arrested 41, 42 .
We propose an integrated person-centered care approach for ESKD (G5 CKD), based on advance care planning, prognostication and shared decision-making as represented in Fig. 1 (following the model of classification of CKD, according to international guidelines) 30, 43 .
There is an urgency for integrated care in G5 CKD, and to accomplish this there is a need to make different care entities available, enabling the different needs of patients through all levels of illness severity to be satisfied (Fig. 1) . In the United States, to face this challenge, programs such as Centers for Medicare & Medicaid Services' Comprehensive ESKD Care Model were created, which has led to the ESKD Seamless Care Organizations (ESCOs). In ESCOs, dialysis clinics, nephrologists and other providers collaborate to coordinate care for beneficiaries within their network 45 . Some ESCOs include end of life and palliative care organizations. The most important advantage of these new structures is that the patient and his needs play a central role in the health care environment. Procedures and disease-focused interventions are reduced to a minimum and there is an incentive to deliver the optimal therapeutic option for the ESKD patient, including home dialysis, palliative care services and even end-of-life treatment, if necessary 46, 47 . In ESCOs there is a care coordinator to facilitate communication between the primary physician, nephrologist and other physicians, including both dialysis access specialists and palliative care specialists, hospital-based clinicians, home care providers and when appropriate, palliative care providers 48 . In the first year of its application (October 1, 2015 through December 31, 2016), the Comprehensive ESKD Care Model showed fewer hospitalizations and a decrease in overall costs of ESCO beneficiaries with ESKD compared to those who received services at matched dialysis facilities 49 . The creation of a completely different and stepwise model of care for advanced kidney disease is both wise and rational. In stage 4b of the integrated care concept for ESKD (Figure 1) , conservative kidney management and palliative care should allow the control of uremic symptoms without the need for renal replacement therapy 50 . As conservative care is the provision of adequate palliative care that results in an optimal comfort to the patient, there is an imperious need to monitor these patients tightly.
Dialysis withdrawal is the second or third leading cause of death in patients with ESKD in North America and Australia 5 . It is the responsibility of nephrologists to make suggestions about withholding or withdrawing dialysis 51 . Withdrawal from maintenance hemodialysis has become more common because of high disease and treatment burden, but in most cases the decision comes late and palliative care services are not used. It is, however, difficult to compare data because of differences in definition of withdrawal 52 . In a recent publication, Chen et al. 53 found that in a population of 1226 incident hemodialysis patients (from 2001 to 2013) in the US, with follow-up through 2015, withdrawal from dialysis was dramatically high (49%) while after withdrawal, median time to death was only 7 days. This was twice as high as the figures reported by the last USRDS report, where the percentages for patients having discontinued dialysis treatment ranged from 19% in 2000 to 23% in 2015 5 . It is likely we are facing different kinds of trajectories and causal criteria which justify different coding death preceded by dialysis withdrawal, as highlighted by Murphy et al 52 . In the near future we all should develop the practice of reporting mortality data across the countries and the units in a more uniform way.
Figure 1
Schematic presentation of Integrated care in ESKD with different categories (from 1 to 5, stage 4 divided into 4a and 4b) (Proposal).
Integrated care in ESKD (G5 CKD)
Phase
Treatment-specific Recommendations ESKD -End-stage kidney disease or G5 CKD includes patients with kidney failure with and without renal replacement therapy. RRT -Renal replacement therapy (dialysis (D) or transplant (T)) CRC -Conservative renal care -Holistic and patient-centered approach for patients with CKD stage 5 not on dialysis that includes interventions to delay progression of kidney disease (phase 1) and minimize risk of adverse events and complications (phases 1 and 4b) 30 .
More than at present, ESKD treatment should be offered in a more personalized way while allocation of health care resources in this area must enable free access to all categories of treatment (Fig. 1) . The national health systems should develop action plans to remove barriers for delivery of true palliative care and end-of-life care, when appropriate, for patients with ESKD. Dialysis technology is complex and a great progress in medicine, but dealing with the complexity of family, social, psychological and medical conditions affecting patients with ESKD is more demanding and time-consuming, in order to offer them the best treatment at each level of severity of the disease 41 . As Fuchs stated more than fifty years ago, the growing demand for medical care should not relieve us from realistically facing the problems of the existing system, and taking the lead in devising ways to improve it 8 . To the best of our knowledge, this will in the coming decades be the only way to provide artificial support to sustain human life, such as with kidney replacement therapy, in an ethical and sustainable way. Acknowledgement
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